Practical parasitology
      The laboratory methods     
Lab-1- 
The laboratory procedures for diagnosing parasites: ●
* Collection of fecal sample:
      The fresh feces should be collected in suitable container (plastic cups, plastic sacks and glasses bottle), clearly marked with the time and data of collection, species of animal, name of animal, name of owner, and other information relevant to the case. the feces can be kept in freezer or by addition chloroform lesser from 5%,or addition formalin 10% , as must examine the sample directly if the target from the examination is searching for the trophozoite for protozoa or keeping in freezer and examine through 24 hour for others parasites.
*Collection of blood samples:

     Blood may be drawn with a standard needle and syringe or a vacuum collection tube (ex.Vacutainer). The vacuum blood collection tubes are sold containing several anticoagulants, ex. Ethylenediaminetetraacetic acid (EDTA).

*Examination of the fecal sample: it is divided into two:

A- Gross examination of feces: it is depended on:
1- Consistency     2- Color   3- Blood       4- Mucus     5- Age of the feces 6- Gross parasites

B- Microscopic examination of feces: it is depended on common                 methods 

1- Direct smear method: is consider from the simplest method of                   microscopic fecal examination for parasites.
 The procedure of method:
1- place a small amount of feces directly on the microscopy slide.

2- place several drops of saline on a slide with an equal amount of feces.  3- mix the saline and feces together until the solution is homogenous.    
4- remove any large pieces of feces.
5- place a coverslip over the smear and examine under the microscope.

2- Fecal flotation method: it is based on differences in specific gravity of parasite eggs, cysts, and larvae and that of fecal debris, use in this method types from floatation solutions (for example: zinc sulfate ).

The procedure of method:
1- place about 2gram of the fecal sample in a suitable container such as a     cup.

2- add 30ml of flotation solution, make an emulsion by mixing the                solution with the feces.

3- strained through a metal tea strainer into second cup are poured  into a     test tube.    
4- add the flotation solution until a meniscus is formed in test tube.

5- a glass coverslip is placed over the meniscus and allowed to remain for    10-15 minutes (depending on the flotation medium used).

6- after that the coverslip is removed and placed on slide then examine         under the microscope.

3- Fecal sedimentation method: sedimentation procedure is concentrate both feces and eggs at the bottom of a liquid medium, it is primarily used to detect eggs or cysts that have too high a specific gravity.
The procedure of method:
1- mix 2gram of fecal with tap water in a cup or beaker.

2- strain the mixture through a tea strainer into a centrifuge tube.

3- balance the centrifuge tubes and centrifuge the sample at about 1500       cycle/ minute or (rpm). If a centrifuge is unavailable, allow the mixture to sit without disturbed for 20-30 minutes.   
4- pour off the liquid in the top of the tube without disturbed the sediment    at the bottom.

5- using pipette and bulb, transfer a small amount of the top layer of            sediment to a slide. If the drop is too thick, dilute it with a drop of             water.   
6- placed a coverslip to the drop and examine under the microscope.
4- Baermann method: it is used to search for the larvae of round worms from feces or soil. the Baermann apparatus consist of stand and a ring supporting a large glass funnel. The funnel stem is connected by a piece from the rubber tube, this tube is contain on plug in end it. A piece of metal screen (net) is placed in the funnel to serve as a support for sample. The funnel is then filled with water at about 30Celsius degree to a level
 1-3cm above the sample.
The procedure of method:
1- spread a piece of a gauze piece out on the support screen in the                 Baermann apparatus. Place 5-15gram of the fecal, soil on the gauze.
    Be sure that the sample is covered by the warm water.

2- allow the apparatus to remain undisturbed overnight.
3- place the slide or Petri dish  under the rubber tube, and open the plug       to allow a large drop of fluid to fall on the slide. Apply a coverslip to        the slide and examine it microscopically for the presence of larvae.

5- Fecal culture method: it is used in diagnostic parasitology to differentiate whose eggs and cysts cannot be distinguished by examination of fresh fecal sample. For example, the eggs of large strongyles in horses are very similar to those of small strongyles.
 The procedure of method:  
1- place 20-30gram of fresh fecal sample in a jar. Break up the feces and     moisten slightly with tap water.   
2- place the jar in a shelf, away from direct sunlight, and allow it to             incubate at room temperature for 7 days, after that place drop from a jar    on the slide and apply a coverslip to the slide and pass it over the open    flame of a Bunsen burner once or twice to kill the larvae then place the     slide under microscope for identify the larvae.
. 
6- Cellophane tape preparation or scotch-tape test: it is used to detect the eggs of pinworms ( for example: Oxyuris equi in horse and Enterobius vermicularis in human ). Female pinworms are nematodes that protrude from the anus and deposit their eggs on the skin around the anus. Pinworm eggs usually are not seen in routine fecal examination. Therefore can be used this tape around the anus then place it on the slide with small drop from water and examine under the microscope.(The examination should be made in the morning, before the patient has washed or defecated).
C-  Microscopic examination of blood:
A- Direct microscopic examination:
    The simplest blood parasite detection procedure is by direct microscopic examination of whole blood, known direct smear technique. This procedure is aimed primarily at detecting movement of parasite that live outside the red blood cell ex. Canine heart worm ( Dirofilaria immitis & Trypanosoma protozoan). This method is quick and easy, put small amount from blood on slide then coverslip and examine under the microscope for see the live parasite.

B- Thin blood smear method:
1- place the small drop of blood sample on one border of slide, then use a     second slide and hold it at a 35-45 degree angle on length a slide into        second border.
2- Allow the surface slide with air-dry.

3- fix the sample by methyl alcohol for 3-5 minute and allow for dry then     stain it.

C- Thick blood smear method:
1- place 3 drops of the blood sample together on a glass slide, and with        stick, spread them out to an area about 2cm in diameter.

2- allow the smear to air-dry.

3- place the glass slide in slanted position, in a glass beaker containing         distilled water. Allow the slide to remain in the beaker until the smear      loses its red color.
4- remove and air-dry the slide, then immerse it for 10 minutes in  methyl    alcohol. Stain with Giemsa stain for 30 minute. Wash excess stain with    tap water.
D- Histological examination: use in this test, samples from tissues          then cutting and staining by Hematoxelin-Eosin stain, as in                     Toxoplasma and Sarcocystis protozoa.

E- Serology tests: there are some methods using in diagnosing the            protozoa  or another parasites like complement fixation test and                agglutination test which depended on antibody and antigen                        agglutination. 
